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Learning Objectives
• Describe economic approaches to the study of early 
childhood and fetal investments
• Explain the available evidence regarding the long-term 
effects of early life health
• Discuss approaches to causal inference in this context

• Everyone knows that children from 
“humble beginnings” are less likely to be 
successful in life.
• But what are the mechanisms?  
• A great deal of research over the past 15 
years suggests that conditions very early 
in life matter.
Maternal Education and Children’s Test 
Scores (Cunha and Heckman, 2009)
Birth Weight As a Summary 
Measure of Health at Birth
• Birth weight has been measured over a 
long period of time and in many 
populations.
• It is well measured and objectively 
measured relative to other indicators.
• Birth weight and low birth weight (defined 
as birth weight less than 2500 grams) are  
often used as summary measures.
We can examine the relationships between birth 
weight, test scores, and outcomes using the 
children of the NLSY
• A survey of the children of women who 
were 14-21 in 1978.
• What is the relationship between the 
earliest test scores (measured at ages 3 to 
6), educational attainment, and earnings in 
young adulthood?
• Plot outcomes against the child’s 
percentile test score and against birth 
weight.


Incidence of Low Birth Weight in 
the U.S. (Single Births Only)
People are often tempted to think 
that persistent differences between 
groups must be genetic
• But some physical characteristics have 
changed over time much more quickly 
than genetic adaptation allows.  
Trends in Heights of Adult Men, cm 
(Main source=Steckel and Floud, 1997 for historical 
data, official statistics for modern)
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How Does Rapid Adaptation to the 
Environment Happen?
• The epigenome determines which parts of 
the DNA are turned “on” or “off.” 
• Environmental factors affect this process.
• Thus, most phenotypes arise through 
interactions of “nature” and “nurture” (not 
nature or nurture).
Epigenetics suggests that we should 
see environmental influences on 
health at birth, and that these could 
explain a large fraction of the 
differences between individuals.
Provides an explanation for something 
observed in many economic studies: 
health at birth, as measured by birth 
weight, is extremely malleable.
Many Economic Studies Link 
Environmental Factors to Birth Weight
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Social Programs
WIC (Hoynes, Page, Stevens ’09)
Food Stamps (Almond, Hoynes, 
Schanzenbach, ’11)
Medicaid (Currie & Gruber ’96)
E.g. Hoynes, Page, Stevens (2009)
• Study the Supplemental Feeding Program 
for Women, Infants, and Children (WIC).
• Provides supplemental food to pregnant 
women.
• Program was rolled out on a city/county 
basis between 1972 and 1979.
• Examine the effect of rollout on birth 
weight.
Estimated effect of WIC implementation 
on fraction county births below 
indicated number of grams
Birth weight
Social Programs
WIC (Hoynes, Page, Stevens ’09)
Food Stamps (Almond, Hoynes, 
Schanzenbach, ’11)
Medicaid (Currie & Gruber ’96)
Smoking, Drinking, Drugs
(Fertig and Watson, ’09)
(Evans and Ringel, ’97)
(Noonan et al., ’07)
(Currie, Neidell, Schmeider, ’09)
Birth weight
Social Programs
WIC (Hoynes, Page, Stevens ’09)
Food Stamps (Almond, Hoynes, 
Schanzenbach, ’11)
Medicaid (Currie & Gruber ’96)
Pollution
(Currie and Walker ’10)
(Currie and Schmieder ’09)
(Currie, Neidell, Schmieder, ’09)
Currie and Neidell, ‘05
Smoking, Drinking, Drugs
(Fertig and Watson, ’09)
(Evans and Ringel, ’97)
(Noonan et al., ’07)
(Currie, Neidell, Schmieder, ’09)
E.g. Currie, Schmeider, and Neidell 
(2009)
• Look at 1.5 million New Jersey births 
between 1989 and 2003.
• Confidential version of the data allows us 
to link siblings and to geocode.
• Select mothers who live near monitors, 
and examine the effect of changes in 
criterion air pollutants on fetal health 
(criterion air pollutants include CO, PM10, 
PM2.5, NOx, SO2, Lead).
Effect of a 1 Unit Change in CO (Mean=1.6, 
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• Use national birth data and a data set of 
college openings.
• Women who had a college in their county 
when they were 17 were more likely to go 
to college.
• Examine the effects of college education 
on birth outcomes and pathways, including 
prenatal care, smoking, marital status.
Effect of college opening on 
education 
College education has large effects on 
maternal behaviors and infant outcomes
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• All Norwegian births from 1967-1997.
• Focus on twins.
• Match to Norwegian registry data for 1982-
2002 (i.e. administrative records on 
educational attainment, earnings, etc.)
• For men, match to military records for 
1984-2005 (IQ + height [for subset])
Estimated improvement in outcome 
with a 10% increase in birth weight
We can show similar long term effects of 
low birth weight using U.S. data
• E.g. Currie and Moretti (2007) examine 3 
generations of California births, 
grandmothers, mothers, and infants.
• Compare mothers who are sisters, where 
one sister is LBW and the other is not.
• The sister who was LBW gets less education 
and is more likely to live in a high poverty zip 
code at the time of her own infant’s birth.
• Effect varies with whether the sister was 
herself born in a high poverty zip code.  
Effect of Maternal LBW on Mother’s Adult Outcomes 
(Years of Education and Residence in a High Income 
Zip Code)
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Poor health at birth that is induced by 
the environment can be transmitted 
from one generation to the next
- Has been shown in animal studies (e.g. 
starving rats.)
- We can see this in the California data.
- Look at mothers who are sisters, and 
estimate effect of mother’s low birth weight 
on infant’s low birth weight.
Estimated Effect of Mother’s Low Birth Weight on 
Infant’s P(LBW) by Characteristics of Maternal 
Residence
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Summary so far…
1) There are large and persistent inequalities in 
health at birth.  
2) The persistence of disparities cannot be taken as 
evidence that they are “genetic” – many 
environmental factors have been shown to 
influence health at birth.
3) Health at birth predicts important future outcomes 
such as earnings, education, and health.
4) There is intergenerational transmission of 
health at birth, the extent of which depends on  
social factors.
Early Life Health and the Child’s Adult 
Outcomes
Early Life Health
Child’s Adult 
Earnings
Child’s Adult 
Education
Child’s Adult
Health
Pollution Exposure 
in Pregnancy
Smoking, Drinking, 
Drugs in Pregnancy
Maternal 
Education
Nutrition, Illness,  
Stress in Pregnancy
We have shown that being born in 
a poor place can have negative 
lifetime consequences
• One way minority (and low SES) 
neighborhoods might differ from others is 
in proximity to pollution sources
• The “Environmental Justice” literature 
argues that poor and minority 
neighborhoods are disproportionately 
exposed to harmful pollution.
• Given the emerging literature on the 
harmful effects of pollution on fetal health, 
such patterns might account for some of 
the differentials in health at birth.
Existing evidence is conflicting
• Difficult to sort out race, SES, and other 
factors in cross sectional decennial 
Census data, especially when 
“neighborhoods” are often defined at the 
zip code or county level.
• E.g. urban areas are often more polluted, 
have a higher fraction minority, but also 
have higher fractions of more educated, 
high income workers.
Vital Statistics Natality Data (Birth 
Certificates)
• A Census of all births.
• Data is continuous (rather than every 10 
years).
• Confidential versions of the data (for FL, 
MI, NJ, PA & TX) allow determination of 
exact latitude and longitude and therefore 
distance to pollution sources for 
~11,000,000 births between 1989 and 
2003.


U.S. Environmental Protection 
Agency pollution data
Toxic Release Inventory:
• A response to Union Carbide poison gas 
leak in Bhopal, India.
• Mandated by the 1986 “Community Right 
to Know” Act.  
• Facilities using more than threshold 
amounts of listed chemicals are required 
to report releases.
The TRI has been credited with 
large reductions in emissions
A Toxic Release Inventory site…
U.S. Environmental Protection 
Agency pollution data
Superfund: 
• A mechanism for identifying, prioritizing 
and funding the cleanup of the most 
hazardous waste sites.  
• Begun in 1980 in response to the Love 
Canal Disaster.
A Superfund cleanup…
• We measure the distance between each 
mother’s residence and the nearest Toxic 
Release Inventory or Superfund site to 
each mother.
• Focus on single births.
• Raw data show large differences in 
proximity by race/ethnicity and education.
There are large differences by race/ethnicity 
and education in the probability of being 
<1.25 miles from a TRI site
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And large differences by race/ethnicity and 
education in the probability of being <1.25 
miles from a Superfund site
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But these differences could be due to other 
characteristics that are correlated with 
race/education.
To control for other characteristics, estimate 
models of the probability of being near a 
site and control for:
mother’s race/ethnicity, 
mother’s education, 
mother’s age, 
birth order, 
child gender, 
zip code,  and year of birth.
Using this very detailed data shows minority and 
low SES infants are more likely to be exposed to 
toxic releases in utero, even within zip codes.
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Sorting Can also be Examined Using 
Continuous Vital Statistics Data
• The hypothesis is that some groups will be 
more responsive to changes in 
environmental amenities than others.
• This will lead to sorting in response to 
changes in these amenities.
• We ask how the composition of mothers 
close to a site changes after a Superfund 
cleanup, compared to the composition of 
mothers who are a little further away.
• “close” is within 1.24 miles and the 
comparison group is between 1.24 and 3 
miles.
• Focus on births conceived between 4 
years before and 4 years after the 
cleanup.
Effect of Superfund Cleanup on Fraction of 
Mothers in Demographic Group
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These results suggest that:
• Mothers sort rapidly in response to 
changes in at least some environmental 
amenities (such as cleanup of Superfund 
sites).
• Education is important in determining who 
is affected.
To understand the importance of residential 
sorting for infant health, we need an 
estimate of the health effects of exposure
• Currie, Davis, Greenstone and Walker 
(2011) use plant openings/closures as 
an instrument for toxic releases.
• Compare mothers 1 mile from a plant to 
those 1-2 miles from the same plant.
How Far is “Far Enough” From a 
Plant?
• EPA has monitored criterion air pollutants for 
decades.
• Began monitoring hazardous air pollutants 
(HAPs) in 1998 and has added monitors over 
time.  By 2003, there were 84 HAPs being 
monitored in our study states.
• Match monitoring stations and plants, keeping 
monitor-plant pairs if plant ever reported emitting 
the pollutant.
Estimate the falloff in pollution 
with distance
• Using the actual distribution of maternal 
locations, our estimates imply that ~6% of 
the gap in LBW between white college 
educated mothers and black < high school 
mothers could be due to toxic releases.
• 6% is a large share, but not a majority 
share, so other influences must also be 
important.
Summary re: Environmental Justice
• Neighborhoods are a key determinant of exposure 
to pollution.
• Infants born to minorities and less educated women 
are significantly more likely to be exposed to toxics 
in utero.
• Residential sorting in response to changes in 
environmental amenities tends to benefit white, 
educated women more than less educated 
minorities. 
• Differences in exposures could explain a significant 
portion of observed inequalities at birth, but other 
“environmental” influences are also important.
Is remediation possible? Yes!
• Several programs have been shown to be 
effective:
– Prenatal and infant nutrition programs for 
disadvantaged children.
– Nurse home visiting programs.
Supplemental Feeding During 
Pregnancy – e.g. WIC
• Narrowing disparities in health at birth is 
important.
• WIC offers nutritious food, access to medical 
care, and counseling to women at risk of poor 
outcomes.  WIC mothers have characteristics 
that are associated with poor birth outcomes 
on average:  they have lower income, are 
more likely to smoke, less likely to have 
fathers listed on the birth certificate, more 
likely to be on public assistance, and less 
likely to have adequate housing even 
compared to other eligible mothers.
But WIC mothers have better outcomes 
than other eligible moms! (odds ratios 
for WIC vs. other eligible moms)
Nurse home visiting
• A specific model pioneered by David Olds 
and collaborators.
• Extensively evaluated using randomized 
controlled trials with long follow ups.
• Targets “at risk” mothers of firstborns.
• Visits begin in pregnancy and continue at 
least two years postnatally.
• Visitors are nurses (not 
“paraprofessionals”) who follow a detailed 
protocol.
Comparison Treatments vs. 
Controls (pooling results for Elmira 
and Memphis experiments)
Conclusions to date
• There is clear evidence that inequality begins 
well before school age, and indeed, before birth.
• Large differences in health at birth have 
important consequences for future outcomes.
• Environmental factors (broadly defined) play a 
critical role.
• These differences can be remediated, but 
person-based policies may work better than 
place-based policies.
Research issues going forward:
• Lack of data is an important problem.
• New data collections are costly and time 
consuming (and may need to wait for 
cohorts to age to see effects).
• In many cases the data that could be used 
to address important questions already 
exists but is not accessible to researchers.
Future Research
• Identifying the main sources of inequality 
at birth.
• Evaluating policies aimed at giving 
children an equal start in life, including 
emphasis on how economic actors react.
• Understanding the relationship between 
health “capital” and other forms of human 
capital such as educational attainment and 
earnings.
This research program is still in 
its infancy!

